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$\Delta u_{1}=0$ : (1)
$\Delta u_{2}=0$ : (2)
, .
. , , .
$\frac{\partial u_{1}}{\partial n_{1}}=\{\begin{array}{l}0.\ovalbox{\tt\small REJECT}ffi t^{\vee}\cdot k^{\backslash }|\backslash -C-\frac{v_{0}}{K_{1}}.ffl g\square \iota’.k^{\backslash }t,\backslash \text{ }\end{array}$ (3)
$\frac{\partial u_{2}}{\partial n_{2}}=\{-\frac{v0^{0}}{K_{2}}$ .
$ffi\cdot k_{^{\backslash }}t!ffl\text{ ^{}\iota}\text{ ^{}}l\cdot k^{a_{\backslash }\text{ _{}a}}$ (4)
,
$v_{0}=$
. , $v_{0}$ .
,




$u_{1f}=f(x,t)$ : $z=f(x,t)$ (6)
$u_{1g}- \frac{\gamma_{2}}{\gamma_{1}}u_{2g}=(1-\frac{\gamma_{2}}{\gamma_{1}})g(x,t)$ : $z=g(x,t)$ (7)
$z=g(x,t)$ $p_{1}=p_{2}$ ,
$u_{1}= \frac{p_{1}-p_{0}}{\gamma_{1}}+z$ , $u_{2}= \frac{p_{2}-p0}{\gamma_{2}}+z$
(7) . , (6), (7) , $u$
$f,$ $g$ .




$\frac{\partial f}{\partial t}$ $=$
$-K_{1} \sqrt{1+(\frac{\partial f}{\partial x})^{2}}\frac{\partial u_{1}}{\partial n_{1}}$ : $z=f(x,t)$ (8)
$\frac{\partial g}{\partial t}$ $=$
$-K_{2} \sqrt{1+(\frac{\partial g}{\partial x})^{2}}\frac{\partial u_{2}}{\partial n_{2}}$ : $Z=g(x,t)$ (9)
3.
, . ,
(1), (2) . , $t$ , 3
.
$t$ , (1), (2) ,
. , (8), (9)
. , .
, $K_{2}$ $K_{1}$ 250
. (8) , (9) stiff
, .









$q^{(0)}$ $=$ $\frac{\partial u_{1}}{\partial n_{1}}$ : $z=f(x,t)$ (10)
$q^{(1)}$ $=$ $\frac{\partial u_{1}}{\partial n_{1}}$ : $z=g(x, t)$ (11)
$q^{(2)}$ $=$ $\frac{\partial u_{2}}{\partial n_{2}}$ : $z=g(x, t)$ (12)
, (8) (9) . ,
$\Delta t=t_{k}-t_{k-1}$ (13)
, (8) (9) .
$f(t_{k})-f(t_{k-1})=-\Delta tK_{1}\sqrt{1+(\frac{\partial f(t_{k-1})}{\partial x})^{2}}q^{(0)}$ (14)
$g(t_{k})-g(t_{k-1})=-\Delta tK_{2}\sqrt{1+(\frac{\partial g(t_{k-1})}{\partial x})^{2}}q^{(2)}$ (15)
, (10) (12) $q^{(0)},$ $q^{(2)}$ . ,
(14) (6)
$u_{1f}+\Delta tK_{1}\sqrt{1+(\frac{\partial f(t_{k-1})}{\partial x})^{2}}q^{(0)}=f(t_{k-1})$ (16)
36
, (15) $(1- \frac{\gamma_{2}}{\gamma_{1}})$ (7)
$u_{1g}- \frac{\gamma_{2}}{\gamma_{1}}u_{2g}+\Delta tK_{2}\sqrt{1+(\frac{\partial g(t_{k-1})}{\partial x})^{2}}q^{(2)}=(1-\frac{\gamma_{2}}{\gamma_{1}})g(t_{k-1})$ (17)
. (16) (17) , $\partial f/\partial x,$ $\partial g/\partial x$ , , $\partial u_{1}/\partial n_{1}=$
$q^{(0)},$ $\partial u_{2}/\partial n_{2}=q^{(2)}$ .
.
(16), (17) E? $\partial f/\partial x$ $\partial g/\partial x$ ,
2 .
, .







$\frac{\partial u_{1}}{\partial n_{1}}$ $=$ $\{\begin{array}{l}0.\Phi ffi\#’k^{\backslash }\iota!\backslash \tau-\frac{v_{0}}{K_{1}}.ffl\Re\square l^{\wedge}k\iota,\backslash \text{ }\end{array}$
$\frac{\partial u_{1}}{\partial n_{1}}$ $=$ $q^{(0)}(x,t_{k})$ :




$\frac{\partial u_{2}}{\partial n_{2}}$ $=$ $\{\begin{array}{l}0.gffi\llcorner^{\sim}k^{\backslash }\prime-\frac{v_{0}}{K_{2}}.ffl\Re\square t_{\sim}^{\wedge}k^{\backslash }|\backslash \text{ }\end{array}$
$\frac{\partial u_{2}}{\partial n_{2}}$ $=$ $q^{(2)}(x,t_{k})$ : .
37
1 .
[4] [21, [31 , (16) , (17) ,
$u_{1f}+\Delta tK_{1}\sqrt{1+(\frac{\partial f(t_{k-1})}{\partial x})^{2}}q^{(0)}=f(t_{k-1})$
$u_{1g}- \frac{\gamma_{2}}{\gamma_{1}}u_{2g}+\Delta tK_{2}\sqrt{1+(\frac{\partial g(t_{k-1})}{\partial x})^{2}}q^{(2)}=(1-\frac{\gamma_{2}}{\gamma_{1}})g(t_{k-1})$
, 1 .
[5] [4] , ICCG .
[6] [5]
$f(t_{k})$ $=$ $u_{1f}$
$g(t_{k})$ $=$ $(u_{1g}- \frac{\gamma_{2}}{\gamma_{1}}u_{2g})/(1-\frac{\gamma_{2}}{\gamma_{1}})$ .








2 3 , .
$\frac{\partial f}{\partial t}$ $=$
$-K_{1} \sqrt{1+(\frac{\partial f}{\partial x})^{2}+(\frac{\partial f}{\partial y})^{2}}\frac{\partial u_{1}}{\partial n_{1}}$ .
$\frac{\partial g}{\partial t}$ $=$
$-K_{2}1+( \frac{\partial g}{\partial x})\ovalbox{\tt\small REJECT}^{2}+(\frac{\partial g}{\partial y})^{2}\frac{\partial u_{2}}{\partial n_{2}}$ :
, [2] 3 . ,
,
. , 4 , ,






$K_{1}$ : 0.04 $m/\sec$
$K_{2}$ : 15.0 $m/\sec$
$\gamma_{1}$ : 2600 $kg/m^{3}$










:0.174 : $0.0625\leq z\leq 0.125$
, .
$v_{0}$ : 152667
0.25 (2.5 m) . ,
$\Delta t=1.0$ , $\Delta t=0.2$ . ,
, ( 4). ,
.
5 . $t=10.8$
, . 5 ,
, . , ,
.
39
1 564 , ICCG
1 , $10^{-10}$ , 25.8
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